Abstract: Using Proca equation and WKB approximation, we investigate Hawking radiation of vector particles via tunneling from 4-dimensional Kerr-de Sitter black hole and 5-dimensional Schwarzschild-Tangherlini black hole. The results show that the tunneling rates and Hawking temperatures are depended on the properties of spacetime (event horizon, mass and angular momentum). Besides, our results are the same as scalars and fermions tunneling from 4-dimensional Kerr-de Sitter black hole and 5-dimensional SchwarzschildTangherlini black hole.
The components of ψ ν and ψ µν are 
For solving Eqs. (7) - (10), ψ ν taking form as
where n = 1, 2, 3, · · · . Since the WKB approximation is been applied here, the higher order terms of O( ) are neglected. The resulting equations to leading order in are
Considering the spacetime of metric (1) has two Killing vectors ∂ t and ∂ φ , the solutions of Eqs. (12) - (15) are in the form
where ω and j are the energy and the angular momentum of vector particles, respectively. Putting Eq. (16) into Eqs. (12) - (15), one gets
The Λ in Eq. (17) is a 4 × 4 matrix, its components are
where W ′ = ∂ r S 0 and j = ∂ φ S 0 . Eq. (17) has a nontrivial solution when Det (Λ) = 0. Hence, one yields
where +(−) are the outgoing (incoming) solutions on the outer event horizon,
is the angular velocity on outer the event horizon and κ(r + ) = r + (1 − 2r
is the surface gravity of outer event horizon. The tunneling rate of vector particle from 4-dimensional KdS black hole is obtained as
As we known, any particle outside the event horizon will fall into the black hole, one has Γ absorpation = 1, namely, ImW − + ImΞ = 0. Therefore, the result is
With the help of Boltzman factor Feng et al. (2014) , the Hawking temperature of 4-dimensional KdS black hole is
Eq. (21) and Eq. (22) are the vector particles tunneling rate and Hawking temperature of KdS black hole. The results showed that the Γ and T H are depended on the outer event horizon r + , mass M , angular momentum of KdS black hole a and the cosmological factor Λ. When Λ = 0, the Eq. (22) is reduced to the temperature of Kerr black hole. When a = 0, Λ = 0 and r + = 2M , the Hawking temperature of Schwarzschild (SC) black hole T H(sc) = 1/8πM is recovered (Zheng, 2008; Khani and Darvishi, 2008) . Moreover, our result is fully in accordance with that obtained by other methods (Chen et al., 2013b; Li et al., 2012; Jiang, 2007; Wang et al., 2006; Ali et al., 2015) .
Vector tunneling from the 5-dimensional Schwarzschild-Tangherlini black hole
In this section, we study the quantum tunneling from 5 dimensional Schwarzschild- Tangherlini black hole 
where Beach (2014) . Near the event horizon, it is clear that
According to Eq. (4), one yields
Inserting Eq. (25) and ψ ν = (c ν ) exp[ i S 0 (t, r, ζ, ϑ, φ)] into Eq. (3), and ignoring the higher order of terms of , we have
Considering property of spacetime, we carry out the separation of variables as
where ω and j are the energy and angular momentum of the emitting particles. Putting Eq. (31) 
where W ′ = ∂ r S 0 and j = ∂ φ S 0 . For obtaining a nontrivial solution, the determinant of the matrix Λ must equals to zero. Hence,
whereX = −ÃDẼ (∂ ζ Θ) 2 −ÃCẼ (∂ ϑ Θ) 2 −ÃCDj 2 −ÃCDẼm 2 . The plus (minus) sign corresponds to the outgoing (incoming) solutions of vector particles. As a result, the tunneling rate is Γ =Γ (emission) Γ (absorpation) = e −4ImW+ = e −2πrH ω .
With the formula Γ = exp(E/T ), where E and T are the energy of emitting particle and the temperature, we can calculate the Hawking temperature of 5-dimensional ST black hole
